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CLAIMS 



A Mthod of loading^lipj^-like vesicles having a 
membrane permeable to a chemical/species to be loaded from 
a loading solution wherein the concentration of the thus 
loaded chesdcal species within' the vesicle is greater than 
the concentration of the chemical species in the loading 
solution and the loaded caaajical species can be substan- 
tially maintained within itMvbsicle for at least 
one-quarter hour following loading # comprising s 

inducing a pH gradient between the inside and outside 
of the vesicle membrane while the Vesicle is in the loading 
solution containing ttie chemical «oeci?s said pH gradient 
being selected to :*riv# said chemical species into 'satr 
vesicles, ' . 

2. A method of loading lipid-like vesicles having a 
memErane permeable to a chemical species to be loaded and 
for substantially maintaining the loaded chemical species 




arter hour following 
a the membrane , 



within the vesicle for atlleaat on 
loading by inducing a pB gradient 
comprising: 

II) incorporating within tkW vesicle a buffer 
solution buffered to a selected acid o\. alkaline pB and 
having a selected molarity And at least one selected pKa 
approximately equal to the selected buffer pB, the membrane 
being substantially impermeable to the buffer for at least 
one-quarter hour following loading of the chemical species; 

(2) positioning tlje vesicles in a bulk solution 
having a selected pBj and 

(3) providing the &ulk solution with a chemical 
species having one or more selected acid pB responsive 
groups if the buffer is alkalihe or one or more basic pB 
responsive groups if the buffet is acidic wherein the pR of 
the bulk solution is at least Respectively 0.5, 0.3 or 0.2 
of a pB unit higher than the pa of the buffer if the buffer 
is acidic and the chemical species haa respectively one, 
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have a pica that la generally 
f tha bulk aolutlon and 

3.5 and tha pB raaponalva 
iving one or more baaic pB 
la generally higher than 



two A r three r tore baaic pB reeponaive group*, r the pB 
of thX bulk aolutlon la at leaat respectively 0.5, 0.3 or 
0.2 ot\ pB unit lower than the pB of the buffer if the 
buffer i« baaic and the chemical apeciea haa respectively 
one, tvo\ or three or more acid pB raaponalva groups, the 
pB responsive groups of the chemical apeciea having one or 
more acid pB responsive g 
lover than Of equal to 
generally higher than or 
groupa of thevchemical a 
responsive groups have a 
or equal to the\pB of the bulk aolutlon and generally lower 
than or equal toy 11. 

3. A method according to Claim 2 wherein the pH 
responsive group or groups are acid pB responsive groups 
and the buffer has V P** the rAn 9 e o£ * bout 10 • 

4. A method according to Claim 3 wherein the chemi- 
cal species haa a pKa\from about 4-7. 

5. A method according to Claim 4 wherein the pB 
responsive group is a cefcboxyl group. 

6. A method according to Claim 2 wherein the pB 
rssponaive group or groupe\are basic pH responsive groups, 
and the buffer haa a pKa in\the range of about 5. 

7 # A method according \to Claim 6 wherein the chemi- 
cal apeciea haa a pKa from abW 7-10. 

8. A method according to Claim 7 wherein the pH 
responsive group is an amino grbup. 

9. A method according to Claim 8 wherein the chemi- 
cal apeciea is an amine. 
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10. A^ethod according to Claim 2 wherein the veaicle 
is prepared fta the buffer and incorporates the buffer via 
mixing and eoivication. 

11. A method according to Claim 2 wherein tha pH of 
tha bulk solutionis from about 7.0 to about 7.8. 

12. A method according to/cittim 11 wherein tha pa of 
tha bulk solution isXabout 7.4. V 

13. Vasiclas prepared according to Claim 2 wherein 
tha chemical speciaa ie\e drug. 

14. A pharmaceutical preparation for administration 
in vivo to an animal comprising lipid-like vesicles pre- 
pared according to Claim l\wherein said chemical species is 
a drug. \ 

15. A pharmaceutical preparation for parenteral 
administration in vivo to an Inimal comprising liposomes 
prepared according to Claim 2 therein said chemical species 
is a drug, the osmolarity of thW buffer is within the 
physiological range of the animal, the vesicles are sus- 
pended for administration in thefeulk solution, and the pH 
of the bulk solution is physiologically benign. 

16. A kit for loading lipid- like vesicles having a 
Mfflbrane permeable to the chemical ipecies to be loaded 

comprising: \ 

(1) a first compartment having a first solution 
having membranous lipid-like vesicles incorporating a 
buffer buffered to a selected acid or basic pH, the buffer 
having at least one selected pica approximately equal to the 
selected buffer pR and a selected molarity and being 
substantially impermeable to the vesicle ^or at least 
one-quarter hour following loading of tha\chemical aperies 
and the first solution having a aelected pH auch that the 

\ 
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stability f the vesicle and its buffer can be maintained 
for a period ot l**st om week at 4 # C. 

(2) a Mcood compartment, eeparat* from tha 
first coafUrtmsnt , having a aacond solution having a 
salactad _ 

I) a chemical, 
having a salactad pKa 
rasponsiva groups if 
basic pH responsive groi 
chamlcal speciM baing 
of tha two solutions 




with 



icias permeable to tha vasicla 

or more aelactsd acid pB 
Par is basic or ona or more 
tha buffar is acidic, tha 
^lly present in a selected one 
ysecond solution having a pH 
such that a mixture of the first and aacond solutions would 
have a pH respectively at least, 0.5, 0.3, or 0.2 of a 
pB unit higher than the pB of the buffer if the buffer ia 
acidic and the chemical species has respectively one, two, 
or three or more basic pB responsive groups or a pB at 
least, respectively ,\ 0.5, 0.3 or 0.2 of a pB unit lower 
than the pB of the buffer if the buffer is basic and the 
chemical species has respectively one, two or three or more 
acid pB responsive groups, the pB responsive groups of the 
chemical species having\one or more acid pB responsive 
groups have a pKa that is generally lower than or equal to 
the pB of the mixture of Ythe first and second solution and 
generally higher than or equal to 3.5 and the pB 
responsive groups of tha chemical species having one or 
mors basic pB responsive groups have a pKa that is 
generally higher than or equal to the pB of the mixture of 
the first and second solutions and generally lower than or 
equal to 11 • 



17. A kit as set forth 
chemical species is a drug. 



Claim 16 wherein said 



18. A kit as set forth in Claim 17 wherein the 
mixture will have a pB that is physiologically benign in 
regard to the blood of a 
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kit «a Mt f rtb in Claim It further including 
trenterally delivering the mixture to a meana! 



20. A kit for loading lipid-like vesicles having a 
aaabraae peraekble to an acid or basic cheaical species to 
ba loadad comprising i 

(1) A first compartment having a first solution 
having maabranouk lipid vesiclas incorporating a buf far 
buf farad to a selected basic ton If the chaaical spaclas to 
ba loadad is an adid or acidjpH If the spacias is a base, 
tha buffsr having k eelected toXaLnd a selected molarity, 
the membrane being \substantial^W*rmeable to the buffer 
for at least one-qulrter hour follkjwing loading of the 
chaaical species, tha firit solution having a selected pH 
such that the stability of the vesicle and its buffer will 
ba maintained for a period of at least one week at 4*C* 

(2) a second separate compartaent having a first 
substance which whan combined with the first solution will 
adjust the pB of the fiiet solution so as to provide a 
predetermined pB gradient between the buffer within the 
vesicle and the pB adjustM first solution; and 

(3) a third separate compartaent having a second 
substance which when combined with the pB adjusted first 
solution will further changfc the pB of said solution to a 
physiologically benign. value\ with regard to the blood of a 
mammal. \ 

21. A kit as set forth ih Claim 20 further including 
a selected chealcal species. \ 

22. A kit as sat forth in Claim 21 wherein the 
selected chemical species is a drug. 

23. A kit as set forth in ciaim 22 further including 
a means for parentally delivering the vesicle solution 
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physiologlcally benign adjusted pB to a 



thod of detoxifying an animal suffering from 
of a chemical apecles with basic pH raaponsiva 
sing in j acting the animal with a aolution 

pH with respect to the 
e volumes of liposomes 
ered to a pH generally lover 
uffer having at least one 
larity within the 
L ge of the animal the liposomes being 
able to the buffer for at least one 



24. 
an overdo 
groups 

having a physiologically 
animal, the aolution hav 
having a buffer aolution 
than or equal «p 5.4 and 
selected pXa and • select 
phyaiological r 
substantially 




hour after injectiV 



25. A method fpr detoxifying an animal auf faring from 
an overdose of a chemical apecles with acid pH responsive 
groupa the chemical melts being permeable to liposomes 
comprising: injectingVthe animal with a aolution having a 
physiologically benign ©H with respect to the animal, the 
solution having large volumes of liposomes having a buffer 
solution buffered to a pm generally higher than or equal to 
9.4 and having a selected W>larity and selected pKa, the 
liposomes being substantially impermeable to the buffer for 
at leaat one hour after Injection. 



26. A method of loading Uipid- like vesicles having a 
membrane permeable to a chemical apecies to be loaded and 
substantially maintaining the loaded chemical species by 
inducing a pH gradient acroaa tha membrane within the 
vesicle for at least one-quarter \our following loading, 
comprising: 

(1) incorporating withinVthe vesicle a buffer 
solution buffered to a selected acidXor alkaline pB and 
having a selected molarity and at leaVt one selected pKa, 
the membrane being substantially impermeable to the buffer 
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f r at least one-quarter hour following loading f the 
chemical specie*} 

(2) pofcitioning/tlie vesicles in a bulk solution 
having a aalactad j>H of •fthafi: 0.5 to 3 pH unit a lover or 
pB unlta higher thak tha bB dp tha buf far tharaby estab- 
llahing a transmembrane a\acuical potantial and a poaitlva 
charga inaida tha vaalcla if the pH outalda the vaalcla ia 
more acid than inaida or a nagativa charga inaida tha call 
if tha pH ootaida tha dall ia more baaic than inaida; 

(3) providingyin tha bulk aolution a chemical 
apeciaa having hydrophobic negatively-charged iona if tha 
membrane charge within thA vesicle ia poaitive or hydro* 
phobic positively charged una if the membrane charge 
within the veaicla ia negative. 




c/ 1 
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